Granulocyte colony-stimulating factor and stem cell factor improve endogenous repair after myocardial infarction.
The aims of this study were, first, to determine if granulocyte colony-stimulating factor (G-CSF) and stem cell factor (SCF) improved left ventricular function in the setting of a reperfusion model of myocardial infarction (MI) and, second, to evaluate the effects of G-CSF/SCF on cellular repair and, in particular, the fate of bone marrow cells homing to the site of tissue injury. MI was induced in mice by transient ligation of the left descending coronary artery. G-CSF/SCF were administered for 5 days after MI. Cardiac function was assessed 28 days after MI. The effect of G-CSF/SCF on the cellular composition of the infarct region was assessed by immunohistochemistry. MI was performed in mice reconstituted with bone marrow cells expressing DsRed to track the fate of bone marrow-derived cells within the infarct region. G-CSF/SCF-treated mice had significantly improved left ventricular (LV) function as determined by LV developed pressure, LV+/-dp/dt(max/min), and LV end-diastolic pressure. G-CSF alone produced similar improvements in cardiac function. These improvements in LV function were associated with 70% more blood vessels and a doubling of cells expressing cardiomyocyte-specific transcription factors GATA-4, Nkx2.5 and alpha-actinin cells within the infarct zone. Cells within the infarct expressing stromal-derived factor also increased by 200%. To elucidate the origin of these cells, bone marrow chimeras, where hematopoietic cells expressed the fluorescent marker DsRed, were treated with G-CSF/SCF after MI. Bone marrow-derived, DsRed-expressing cells in the infarct region of G-CSF/SCF-treated chimeras increased by an average of 12-fold; however, the vast majority of DsRed cells expressed the hematopoietic-specific marker CD45 but not blood vessel or cardiomyocyte markers. G-CSF/SCF therapy improved cardiac function when delivered after MI, increasing the number of blood vessels and cells of cardiomyogenic lineage. However, these cells were of myocardial rather than bone marrow origin.